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(1) Subject Inventions: 
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a result of work performed under this contract. 

(2) Final Federal Cash Transactions Report: 
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provision 1260.2qc). 

(3) Research report: 

Overview 
The primary theme of this project was the appiication of experimental petrology and 
geochemistry to a variety of problems in meteoritics and planetary geology. The studies 
were designed to help develop constraints on the histories of primitive meteorites and 
their components, the environments in which they formed and evolved, and to understand 
quantitatively the processes involved in the evolution of igneous rocks on the earth and 
other planetary bodies. 

We undertook several projects relating to the origin of CAIs and chondrules. Systematics 
in the thermodynamic properties of CAI-like liquids were investigated and used to 
elucidate speciation of multi-valent cations and sulfide capacity of silicate melts and to 
constrain redox conditions and the vapor pressures of volatile species over molten 
chondrules. We experimentally determined vanadium speciation in meteoritic pyroxenes 



and in pyroxenes crystallized from CAI-like melts under very reducing conditions. We 
also found that bulk oxygen isotope compositions of chondrules in the moderately 
unequilibrated LL chondrites are related to the relative timing of plagioclase 
crystallization. We completed an experimental study on the vaporization of P-SiC and 
SiO, (glass or cristobalite) in reducing gases and established the conditions under which 
these presolar grains could have survived in the solar nebula 

We expanded our technique for determining the thermodynamic properties of minerals 
and liquids to iron-bearing systems. We determined activity-composition relationships in 
Pt-Fe, Pt-Cr and Pt-Fe-Cr alloys. Results were used to determine the thermodynamic 
properties of chromite-picrwhromite spinels inchiding &e free eiiergy af formation of 

saturation experiments. We calculated the T-fO, relationships in equilibrated ordinary 
chondrites and thereby constrained the conditions of metamorphism in their parent 
bodies. 
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